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1. An tacreased stifbess of vehicle structure coiopnshig 
a) a main vehicle body (20) having at least one doorapeituie (20.1, 20.1B, 20.1T, 20.1h9 
20. Ix) thexdn; 

S b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, lifigate door, trunk cover (8x), hood (8h) or vehicle door (8, SB), whose 
door franie» reiuforced by at least two impact bea^n5 (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide; (6, 6B9 6.1^ 6.2, 6.1B, 6.2B, fi.la, 
6,2a, 6.1aB, 6.2dB) to guide and receive a window pane, is hingedly secured to that 
10 vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of ^^ich inchides a key arranged to a reinforced portion 
of that door frame, &cing a vehicular member of that vehicle body, and a mating 
receptacle located thereon; and 

d) adjustiog mechanisms to reduce the clearances between the adjustable keys and the 
1 S mating receptacles to irtmiiYmiti tolerances, when the vehicle door is closed, to ensure the 

engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 
20 - vehicle door & pillar and 

- vehicle door Sc flange (21, 21T, 21h, 21x) of vehicle body (20) 
thus distiibuting intact energy to all vehicular members, lowering stress thereof and 
preventing passengers fiom bemg hurled out of the vehicle in the event of an accident, 

2S 2. An. increased stiffiiess of vehicle structure compilismg 
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a) a main vehicle body (20) having at least three door apeitures (20.1, 20.1B) 20.1T, 20.1b, 
20.1k), two of whidi are series-comiected, therein; 

b) three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of v^ch generally representing a 
tailgate- (8T), sliding side-, cargo-, Kftgatc door, trunk cover (8x), hood (8h) or vehicle 

5 door (8, SB), \^ose door frame, reinforced by at jleast two impact beams (1, 7, IB, TB), 
spanning the door aperture, elements and at least one window-guide (6, 6B9 6.1, 6.2» 
6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly 
secured to that vehicle body (20) for pivotal movement between an open and a closed 
position; 

10 c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door fiatne, &cing a vehicular member of tjhat vehicle body, and a mating 
receptacle located thereon; 

d) at least one extension member (17.3, 18.3, 23), mbunted to a common pillar of the 
series-connected vehicle doors, to receive at leastitwo keys mating to the receptacles, 

IS located on the respective reinforced portions of til ose doors, when closed, for eTqploiting 
the coustcaiood deformation thereof to prevent them fiom popping open in the ev^tit of 
an accident; and 

e) adjustmg mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to mtniiniiin tolerances, ^^ilen the vehicle doors are closed, to ensure 

20 the engagement of the interengaging assembUes and the connection of the vehicular 
couples consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door A. side rail (18), 

- vehicle door & pillar, 
2S — seiies-connected vehicle doors & common pilljr and 
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- vehicle door & flange (21, 21T^ 21h, 21x) of vehicle body (20) 

thus distnbuting itqiact energy to all veliicular m^nbers, lowering stress thereof and 
preventing passengers from being hurled out of thb vehicle in the event of an accident, 

5 3. An increased sti£Qiess of vehicle structure comprising 

a) a main vehicle body (20) having at least one door aperture (20.1^ 20.1B, ZOAT^ 20.1h, 
20.1x) therein; 

b) a tkxatiog vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, Mgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 

10 door frame, reiufi)rced by at least two inq>act beaiSos (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide (6, 6B, 6.1, 6,2, 6.1B, 6 JB, 6.1a, 
6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hjngedty secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengagmg assemblies, each of which includes a key arranged to a remforced portion 
15 of that door frame, &cing a vehicular member of that vehicle body, and a mating 

receptacle located thereon; and 

d) adjusting mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to minimum tolerances, \^^en the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples, 

20 at least one thereof has a plurality of interengaging assembhes operating at least at two 
planes, consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 
25 - vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 
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^ - vehicle door & flange (21, 21T, 21h, 21x)^f9ffil:I?bSy (20) I IflOff iClSl 

thus distiibutmg inqpact energy to all vehicular xzteiniberSp lowering stress thei'eof and 
preventing passengers firom being hurled out of the vehicle in the event of an accident. 


5 3. An increased stiffiiess of vehicle structure coniprising 

a) a main vehicle body (20) having at least one door aperture (20*1, 20.1B, 20.1T, 20.1h« 
20ax) therein; 

b) a toating vehicle door (8, SB, ST, Sh, 8x), generally representing a tailgate- (ST), sliding 

I 

side-, cargo-^ liftgate door, trunk cover (8x), hood (Sh) or vehicle door (8, 8B)^ v^^ose 
10 door frame, reinforced by at least two impact beams (1, 7, IB, 7B), panning the door 
aperture, elements and at least one wtndow^guide (6, 6B, 6.1, 6^,^ 6.1B, 6^8^ 6.1a, 
6.2a» 6.1aB, 6.2aB) to guide and receive a window pane, is bingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of whidi mcludes a key arranged to a reinforced portion 
IS of that door frame, facing a vehicular member of that vehicle body, and a mating 

receptacle located thereon; and 

d) adjusthig mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to TniniTniiin tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples, 

20 at least one thereof has a plurality of toterengaging assemblies operating at least at two i 
planes, consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

25 - vehicle door & flange (21, 21T» 21h, 21x) of vlahicle body (20) 
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thus distributiag xnq>act energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the veliicle in the event of an accident. 

4. An increased stifbess of vehicle structure cotnprising 
5 a) a roain vehicle body (20) having at least one door aperture (2O.I9 2O.IB9 20.1T, 20.1h, 
20.1x) therem; 

b) a mating vehicle door (8, 8B4 ST, Sh, 8x), generally representing a tailgate- (ST), sliding 
sid&-, cargo-, lifigate door, trunk cover (8x), hood (8h) or vehicle door (8, SB), whose 
door frame, remforced by at least two impact beams (1, 7, IB, TB)^ spanning the door 

10 aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 
6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hiugedly secured to that 
vehicle body (20) for pivotal movement betwem an open and a closed position; 

c) interengaging assemblies, each of v^ch includes a key arranged to a reinforced portion 
of that door frame, &cing a vehicular member of that vehicle body, and a mating 

L5 receptacle located thereon, when the vehicle door is closed, to ensure the engagement of 
the interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 

- vehicle door & vehicle roof (17), 
20 - vehicle door & aide rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21^ 21T, 21h, 21x) of vehicle body (20) 
thus distributing intact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 


25 



An increased stifSxess of vehicle structure compiising 
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a) a main vehicle body (20) having at least three door apertures (20.1, 20.10, 2O.IT9 20Ahy 
20.1x), two of are series*coniiected, ther^; 

b) three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of vAnch. generally representing a 
tailgate- (8T), sliding side^, cargo-, Mgate door, trunk cover (8s), hood (8h) or vehicle 

5 door (8, 8B), whose door frame, remforced by at least two intact beams (1, 7, IB, 7B), 
spanning die door aperture, elements and at least one window-guide (6, 6B, 6,1, 6.2, 
6.1B, 6,2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hhigedly 
secured to that vehicle body (20) for pivotal movement between an open and B closed 
position; 

10 c) at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the 

sedes-counected vehicle doors, to receive at least two keys mating to the receptacles^ 
located ou the respective reinforced portions of those doors, whoa closed, for exploiting 
the coustrained deformation thereof to prevent them from popping open in the event of 
an accident; aad 

IS d) interengaging assemblies, each of i^Mch inchides a key arranged to a reinforced portion 
of that door frame, &cing a vehicular member of that vehicle body, and a mating 
receptacle located thereon, \^en the vehicle door is closed, to ensure the engagement of 
the interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of intet^engaging assemblies operating at least at two planes, 

20 consisting of 

- vehicle door & vehicle roof (17)„ 

- vehicle door & side rail (18), 

- vehicle door & pillar, 

- series^comiected vehicle doors & common pillar and 

25 - vehicle door & flange (21, 21T, 21h, 2lx) of vshicle body (20) 
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thus distiibutmg itnpact energy to all vehicular meonbers, ij^wlrmg^ell^^ 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

\^ 6* An increased stiffiiess of vehicle stnicture according to claim 1, whereto the 

5 interengaging assembly of vehicle door & vehicle roof (17) consists of 

~ at least two hooks (15.6) mounted to the window-guide elements (6.1a, 6.2a) 63, 6.4 or >^ 

J- 

6.1aB, 6.2aB, 6-3B, 6,4B); and 
- the mating rod (l7.1d), serving as key, arranged along that vehicle roof and mounted to ^ 
two transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides 
10 to each other. 


7. An increased stifBiess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail (18) consists of 

- at least two hooks (15,6) mounted to the window-guide elements (6«la, 6.2a, 6.3, 6.4 or 


f 


15 6.1aB, 6.2aB, 6.3B, 6.4B); and > 

i 

- the mating rod (17.1 d), serving as key, airanged along that side rail and mounted to two 
transverse girders (17.2e, 17.2f, 17«2g) connecting the pillars of both vehicle sides to 

each other. ^ 

20 8. An increased stiflSiess of vehicle structure according to claim 1, wherein the 

interengaging assemblies of series-connected vehicle doors & vehicle roof (17) and series- ^ 
connected vehicle doors & side rail (18) consist of 

- at least eight hooks (1S.6) mounted to the corresponding window-guide elements; a^d { 

- two mating rods (17.1d) arranged along that vehicle roo^ side rail and mounted to three 
25 transverse girders (I7.2ey 17.2f, 17.2g) connecting all pillars of bodi vehicle sides to each 

other. 
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9. An increased stiffiiess of vehicle structure accordmg to claim 1^ wberein tlie adjustable 
inteieagagiug assembly of vehicle door & pillar, wbereto tbe doot hinges are ^stened, 
consists of 

5 - a key (15.1) bolted to the intersection region of the pillar and root which is reinforced by 
a plate (17.1c) and transverse girder (17.2d) connecting the pillars of both vehicle sides 
to each other; and 

- the mating hole airauged to the window^guide element (6,1a, 6.2a, 6.1aB, 6.2aB) . 

10 10. An increased stifibess of vehicle structure according to claim 1, \^ereui the adjustable 
interetxgaging assemblies of vehicle door & vehicle roof consist of 

- a key (ISJla), bolted to an element (6*11) rigidly attached to the respective window- 
gmde element (6.1a, 6^a, 6.3, 6.4, 6.1aB, 6*2aB, 6.3B, 6.4B), and a plurality of tbe 
keys (15.2)^ bolted to the respective windoAv^guide elements; and 

15 - the mating holes arranged to the vehicle roof (17), remforced by a plate (17.1, 17.1a) 
and transverse plate (17.2a) connecting the pillars of both vdiicle sides to each other. 

11. An increased stifi&iess of vehicle structure according to claim 1, herein the 
interengagmg assemblies of vehicle door & side rail consist of 
20 - a plurality of keys (1S.4, ISAb) mounted to the respective window-guide elements (6.1a, 
6.2a, 6.3, 6.4, 6.1aB, 6,2aB, 6.3B, 6,4B); and 

- the mating holes arranged to the side rail (18) reinforced by an element (18.1, IS.la). 


25 


12. An increased stiffiiess of v^'cle structure according to claim 1, v\^erein the 
interengagiug assembhes of vehicle door & vehicle roof and vehicle door & side rail consist 
of 
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16. An increased stiffiiess of vehicle structure according to claim 1, uierein the hook 
25 (15,6), adjustable firom outside the vehicle, comprises a screw (15.21), a number of spacers 
(15.22), washer (15^24), nut (15*25) and a hook witlli interior diameter di and a gap S]. 


- a pturality of keys (15.2, 15.4, lS.4a) mounted to the respective window^guide elements 
(6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating holes arranged to Ae vdiicle roof (17), reinforced by the plate (17-la), and to 
the side rail (18), reinforced by the element (18 J, 18.1a). 

5 

13. An increased sti£Biess of vehicle structure according to claim 1, lAdierein the adjustable ^ 
interengaging assembhes of vehicle doors & flange (21) of vehicle body (20) consist of 

- a phirahty of keys (30, 32, 35) bolted to the reinforced flange (21) of vehicle body (20); 
and 

10 - the mating holes arranged to the housings (6.5, 6.5B) rigidly attached to the window- 
guide elements (6, 6B), elements (6.6b, 6.7b, 6.8) and intact beams (7, 7B), 
respectively. 

14. An increased stiffiiess of v^cle Structure according to claim 1, wherein an element 
IS (6.5C), whose contour is adapted to the door-contour, is rigidly attadied to the window- 
guide element (6B) and impact beams (IB, 7B). 

15. An increased stifBiess of vehicle structure according to claim 14, wherein the 
adjustable interengaging assemblies consist of 

20 - a plurality of keys (37) bolted to the rear flange (21) of vehicle body (20) rei^orced by 
an element (21.4B, 21.6B, 21.5B); and 

- the mating holes arranged to the door-contour-shaped element (6,5C), 
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17. An increased stifl&iess of |^|»kl|j^q^^accoiiding to claim 1, wherein the key, 
adjustable ftom outside the vehicle, conqirises mechanical connection dements such as a 
screw (15.14), large washer (15.13) with outer diameter D, a nuaiber of spacers (15.12) 
S and a sleeve (15.11), both have a total length L 


X 


18. An increased stiffiiess of vehicle structure according to claim 17, v^erein the sleeve 
(15.11) of the key wifh exterior diameter d is govemted by the equation D > d S dR, wUere D ^ 
is the exterior diameter of washer (15.13) and dR 15 the diameter of spacer (15,12) and 
10 sleeve. 

19- An increased stiflbess of vehicle stmcture according to claim 17, wlxerefai the front 
region of washer (15,13) hag radial teeth. ^ 

>- 

15 20. An increased stiffiiess of vehicle $tnicture accot'ding to claim 17, wherein the washer is i 
an integral part of a screw. 

21. An increased stiffiiess of vehicle structure accoirding to claim 1, \^erein both ends of ^ 
the U-shaped wiadow-guide element (6, 6B), ftcingjihe lower vehicular member of vehicle ^ 

20 body (20), and an upper portion of that wtndow^guilie element, &cuig the upper vehicular U 
member of vchide body (20), accommodate the members of interengaging assembUes. 

22. An increased sdfOiess of vehicle structure according to claim 21, ^^erein both ends of 
the respective stiff U-shaped window-guide element (6, 6B) are connected to each other by 

2S an element (6.4, 6.4B). 


10. SEP. 1999 21:32 GO TECHNOLOGIES NR. 644 S 2/3 

• J • 

23. An increased sdbBBiesa of vehicle stmcture acooJdmg to claim 1, vAisr&a. the vwndow- 
guides (6.1, 6.2, 6.1B, 6.2B) are rigidly attached to the respective stiff window^guide 
dements (6.1a, 6,2a, 6.1aB, 6,2flB). 

5 24. An increased stiffiiess of vehicle structure accotding to claim 1, wherein the adjustable 
interoigaging assemblies of vehicle door & pillar, whereto the vehicle door hinges are 
&stened, cou^ of 

a phirality of keys (31, 36) boteed to an ejement (6,6a, 6-8) rigidly attached to the 
window-guide element (6, 6B) and impact bearosi (1, IB, 7, 7B); and 
10 - the mating holes arranged to the pillar reinforced by an ertenaon member (23) and 
adjacent to that window^guide element. 

25. An increased stiffiiess of vducle structure according to claim 2, wherein the adjustable 
interengaging assembhes of series-connected vdiicle doors & common pillar are defined by 

15 - at least one pair of keys (15.3, 15.3a) bolted to both legs of extension member (17.3) 

mounted to the common pillar, reinforced by a plate (17.1 b)p ananged along the vehicle 
roof (17) and attached rigidly to a transverse girder (17.2c), connecting the conraion 
pillars of both vehicle sides to each other; and 

- the mating holes arranged to both window-guide elements of series-connected vehicle 
20 doors adjacent to that common pillar. 

I 

26. An increased stifbess of vehicle structure according to claim 2, wherem the adjustable 
interengaging assemblies of series-connected vehicljs doors & common piQar are defined by 

- at least one pair of keys (15.5, 15.5a) bohed to both legs of extension member (18.3) 

25 mounted to the common pillar, reinforced by an (element (18.1b), arranged along the side 
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rail (18) and attached rigidly to a transverse girdeJ (18,2), connecting the common pillaxs 
of hoth vehicle sides to each other; and 
_ the mating holes arranged to both window-guide dements of seriesr connected vehicle 
doors adjacent to that conmxon pillar. 

27- An increased stiflBiess of vehicle structure according to claim 26, wherein a belt case 
(26) is accommodated in the e>ctensiou member (18.3). 

28, An increased stiflBiess of vehicle structure according to claun 3, wherein the adjustable 
10 intcrcagaging assemblies of vehicle door (8) & pillar* operatii^ in two planes, are defined 
by 

- a plurality of keys (33) bolted to the window-guide element and a plurality of keys (34) 
bolted to an element (6.7a) rigidly attached to the window-guide elemmt (6) and infract 
beams (1, 7); and 

IS - the mating receptacles arranged to the reinforced] pillar. 

29- An increased stifiSiess of vehicle structure according to claim 3, w*.erein the adjustable 
interengaging assemblies of vehicle door (8, SB) &. pillar, operatmg in three planes, are 
defined by 

20 - a plurality of keys (15.1) rigidly arranged to the leinforced pillar, whereto the door frame 
is hingedly secured, and a phuratity of keys (30, sll, 35, 36) rigidly arranged to the 
reinforced flange of vehicle body (20); and 

- the mating receptacles airanged to the window-guide element (6.13^ 6.2a), elements 
(6«6a, 6.8) and housings (6.5, 6.SB), respective!]^. 

25 


■2 
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30. An increased stiffiiess of vehicle structure according to claim 3, v^ereiu the adjustable 
mterecigagmg assemblies of vehicle door (8, 8B) & rail (IS), operatiDg in three planes, 
are defined by 

- a plurality of keys (lS.4a) rigidly arranged to the side rail (18) and at least two keys (30, 
5 32, 3S, 37) rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

- the mating receptacles arranged to the window-glide elements (6.1a, 6J2b^ 6.3, 6.4, 
6.1aB, 6.2aB, 6.3B, 6.4B), door-contour-shapedl element (6.SC) and housings (6.S, 
6p5B), respectively. 

10 31. An increased stifibess of vehicle structure accordiug to claim 4» wherein the 

interesigagiug assemblies of vehicle door (8, 8B) & vehicle roof (17)^ operating ia four 
planes, axe defined by 

- a plurality of keys (15.2, 15.2fl) rigidly arranged tio the respective window-guide 
elements (6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B) and at least two keys (30, 32, 

15 35, 37) rigidly arranged to the reinforced jflange (21) of vehicle body (20); and 

- the mating receptacles ajTa:aged to the reinforced Ivehicle roof (17) and that window-* 
guide elements, respectively. 

32. An increased stifBiess of vehicle structure according to claim 4, wherein the 
20 interengagiog assemblies of connecting vehicular couples, operating in multi-planes, are 
defined by 

- a plurality of keys (15.1 to 15.7, 30, 32, 35, 37) rigidly arranged to the reinforced pillar, 
reinforced vehicle roof^ reinforced side rail and reinforced flange of vehicle body, 
respectively; and 

25 - the mating receptacles arranged to the remforced portions of vehicle doors, respectively. 


,1999 21:34 GOTECHNOLOGIES NR. 645 S 2/2 

33. An tacreased stiffiiess of vehicle structure accoiditig to daim 5, wliereiii the 
interengagmg assemblies of series-conaected vdiicle doors & common pillar, operatiug in 
multi-plaiLes, are defined by 

- a phirality of keys (15.3, lS.3fl, IS.S, 15.Sa) rigidly arranged to the extension members 
(17.3, 18.3, 23) of the common pillar and a plurality of keys (33, 34, 36) rigidly arranged 
to the reinforced portions of series-connected vehicle doors, respectively; and 

- tide mating receptacles arranged to the reinforced portions of series-connected vehicle 
doors and the reinforced common pillar, respectively. 

34. An increased stifbess of vehicle structure, charjacterised by use of metal, compound 
material^ glass fibre reinfiirced material or non-metal material for material of the engaging 
key, receptacle^ window-^guide element, element, transverse girder, rod, plate and extension 
member. 


